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Abstract
Introduction. Although falls occur extremely frequently, they are still one of the least investigated causes of death. According 
to the World Health Organization, around 37.3 million falls occur globally every year resulting in the deaths of over 660,000 
adults and almost 30,000 children.  
Objective. The aim of this review is to evaluate the most up-to-date and comprehensive knowledge on falls and their 
consequences, especially in populations at the highest risk of fatal falls.  
Brief description of state of knowledge. Currently, there is a limited amount of literature which analyzes falls. Falls affect 
all age groups, but their location, cause, and severity vary among different populations. Individuals who are particularly at 
risk of falling at home include younger children and the elderly. Research indicates that falls are one of the main causes of 
work-related injuries and deaths, especially those occurring at significant heights. Falls in the home environment are the 
second most common cause of death in over 33% of accidents and the main cause of injury in 41.2% of accidents. During 
patient hospitalizations, falls generate additional burdens and costs on the healthcare system.  
Conclusions. This review elaborated on the nature of falls in different populations and analyzed the influence falls have 
on the healthcare system, in society, and on the economy. This knowledge is particularly important in an aging society, 
which will inevitably face increasing problems due to falls in the near future. As the emphasis on falls increases, leaders 
and lawmakers will be pushed to establish individualized prevention measures, as described in this review, for specific risk 
groups to effectively prevent falls and their consequences.
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INTRODUCTION AND OBJECTIVE

A fall is an event which results in a person coming to rest 
inadvertently on the ground or floor or other lower level 
[1]. According to the World Health Organization (WHO), 
around 37.3 million falls occur globally every year resulting 
in the deaths of over 660,000 adults and almost 30,000 
children under the age of five [2]. Falls are still one of the least 
investigated and one of the most complex causes of death; 
therefore, their incidence requires more detailed analysis and 
in-depth scientific research [3]. Understanding the trends 
associated with fall mortality in different environments, 
circumstances, and populations allows for both a better 
understanding of these issues, and for the possibility of 
developing appropriate prevention programmes for specific 
target groups while simultaneously reducing the risk of death 
[4]. To gain a better insight into the problem of falls from a 
public health standpoint, it is important to take into account 
the economic and social consequences of falls, such as the 

cumulative costs of medical services, sick leave, and acquired 
disability.

In this review, the issue of death as a result of a fall 
particularly concerns three groups: children in their 
developmental stages, employees exposed to accidents in 
the work environment, and seniors vulnerable to falls in 
the home environment, residential homes, and medical 
facilities. The main cause of injuries and deaths of those 
under the age of 60 is predominated by falls from a significant 
height (building or other tall structures). In contrast, the 
dominant reason for falls in people over the age of 60 are 
those occurring at ground level due to slipping, tripping, and 
stumbling. The average mortality of falls is 10% and more 
than half of these deaths are a result of head injuries [5]. In 
children, especially those under 5 years of age, the highest 
risk of falling and its associated lethal consequences occur in 
the home [6, 7] as well as during hospitalization [8]. Among 
employed individuals, the issue of falls, and consequently 
death, affects virtually all sectors of the economy, particularly 
in the construction sector. One of the main causes of fatal 
accidents in the workplace are falls from a significant height 
during construction work. These types of falls account for 
the majority of fatal accidents annually worldwide (60,000) 
[9]. The risk of death increases concomitantly with age and 
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reaches its highest point after an employee reaches the age of 
50, especially in men [10]. However, 70% of all deaths from 
falls in all age groups occur in the elderly population (>60 
years of age). Globally, it is estimated that around 457,000 
people die annually due to injuries caused by falls [11].

OBJECTIVE

The aim of this review is to evaluate the most up-to-date and 
comprehensive knowledge about falls and their consequences, 
especially in populations at the highest risk of fatal falls. The 
review also describes falls in different aspects of life. The 
summary of knowledge to-date in these areas will allow for 
individualized prevention measures to be taken for specific 
risk groups to effectively prevent falls and their consequences, 
including death. This knowledge is useful for various types 
of leaders and lawmakers who may take action in improving 
fall prevention in order to improve public health.

MATERIALS AND METHOD

In February 2020, an extensive manual search was made 
through the major electronic databases (PubMed, EMBASE, 
Web of Science, and Google Scholar) in order to identify 
relevant studies published on falls and their socio-economic 
background. No lower date limit was set. The articles were 
limited to those published in English and Polish. The following 
search terms were used: “falls”, “economy”, “economic”, 
“elderly”, “prevention”, “socio-economic” and “social factors” 
in different combinations in accordance with the Boolean 
logic rules. The articles were analyzed first based on the title, 
then by the abstract, and finally by their full text. The studies 
ultimately selected for inclusion in this study were limited 
to only full-text original and full-text review articles that 
explored the relevant subject. Based on the authors’ clinical 
and research expertise, all the selected articles were the most 
pertinent available for this review.

DESCRIPTION AND THE STATE OF KNOWLEDGE

Falls at work. Socias-Morales et al. 2018 [12] indicate that 
falls are one of the main causes of work-related injuries and 
deaths. In 2014, there were 30,000 injuries in the United States 
as a consequence of falling at work, making falls the second 
most frequent cause of death among employees. The largest 
number of injuries and deaths occured when employees fell 
from a significant height. In about 50% of cases, this height 
was approximately four meters. Occupations that require 
employees to work on both fragile and slippery surfaces or 
working platforms at great heights (i.e. ladders, scaffolding, 
or roofs) pose the greatest occupational risk to employees [13].

In most cases, falling is a result of failing to properly follow 
safety and security measures in the workplace. Based on 
American observations and studies by Lilley et al. 2018 [14], 
the groups at greatest risk of falling in the workplace include 
men working in construction and employees between the 
ages of 45–54 and 55–64. Intracranial injury is usually the 
main injury leading to death after a fall [15, 16]. Observations 
by Konda S. et  al. 2016 [16] revealed that injuries to the 
skull accounted for 42% of all fall-related fatalities in the 

construction sector. According to Socias-Morales et al. 2018 
[12], fatal falls are more common in small businesses with 
10 or fewer employees.

In Poland, falls (including slips and trips) accounted for 
almost 30% of all work-related accidents. Of a total of 24,122 
falls in the workplace, 5,379 occurred from a significant height 
and 18,743 occurred at ground level [17]. These types of work 
accidents occur mainly in such occupations as manufacturing 
(5,286 incidents), healthcare (2,898 incidents), motor vehicle 
repair (2,603   incidents), and construction (1,576 incidents). 
A total of 49 fatal falls occurred in 2017 with a majority in 
construction (18 deaths) and manufacturing (12 deaths).

In Poland, register of agricultural falls is kept separately. 
According to data from 2017, there were 6,653 falls in the 
agricultural industry which included 12 deaths [18]. The 
largest number of falls in agriculture was recorded in the 
Lubelskie (1,045 falls) and Mazowieckie (899 falls) provinces 
[18]. In comparison to 2016 (16 deaths), 2017 (12 deaths) saw 
a decrease in the number of deaths due to falls in agriculture 
[18], which are also a primary cause of deteriorating health. 
According to research by Gross N. et  al. 2015 [19], falls 
accounted for 20% of all analyzed events directly related to 
the performance of work in agriculture. Falls, most often 
from a significant height, were one of the main causes of 
death in a retrospective analysis by Rorat M. et al. 2015 [20] 
for the Lower Silesia region in Poland.

Falls in the home environment. In the United States between 
2000–2008, home accidents accounted for over 32,000 deaths. 
Moreover, falls at home are the second most common cause of 
death in over 33% of accidents and the main cause of injury in 
41.2% of accidents [21]. Individuals who are particularly at risk 
of falling at home include younger children and the elderly.

About 80% of all falls recorded in children ages four years 
and younger occur at home, but in children ages 5–14, this 
percentage drops to 50%. Overall, falls that occur at home 
account for 8% of all fatalities in children worldwide [22]. 
Gielen A. et al. (2015) [21] suggests that factors such as the 
child’s age, size, and stage of development play an important 
role in determining the probability of falling. In the younger 
group, up to four years of age, a greater number of injuries 
were observed (39% of all falls) in children who fell [23]. 
The largest number of falls in the home environment occur 
from a balcony, stairs, and furniture, respectively [24]. Babies 
are particularly at a higher risk of falling from furniture or 
stairs. This increased risk can, in part, be attributed to baby 
walkers. Older children more commonly fall from windows. 
According to American data, out of approximately 3,000 
children who fall out of a window per year, 34% required 
hospitalization [25].

The elderly are the group at the highest risk of injury in 
accidental falls at home. In addition, the risk of death as 
a result of a fall increases concomitantly with age. Many 
factors contribute to the risk of older individuals falling 
at home, including the use of drugs causing dizziness, or 
physiological impairment of vision, as well as the absence 
of age-friendly home environment adaptations (e.g. lack of 
handles in bathrooms, slippery surfaces, or carpeted floors). 
The accumulating effect of these risk factors contributes to 
the increased likelihood of an elderly person falling [26]. 
According to the Centres for Disease Control and Prevention 
(CDC), an estimated 2.3 million elderly individuals are 
hospitalized globally every year because of falls [27].
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Falls of the elderly. Age is a major risk factor for falling. Elderly 
people over 60 years of age are particularly vulnerable to falls. 
It is estimated that every year one-third of individuals above 
the age of 65 who live alone, experience a fall [28]. In addition 
to increased age, the issues of reduced physical activity, the 
presence of chronic conditions (e.g. arthritis, neurological 
diseases, etc.), age-related changes in gait and balance, and 
the potential side-effects of medications affecting the central 
nervous system, can all propagate falls in the elderly. In a 
Polish study involving patients with rheumatoid arthritis 
(RA), 43% of participants had experienced a fall (or multiple 
falls) during a period of 12 months [29]. This confirmed that 
falls are a frequent and serious complication in patients with 
RA. The main factors contributing to falls in RA patients are 
foot deformities, antihypertensive medications, dizziness, 
and a high score on the Health Assessment Questionnaire 
(HAQ) [29]. Additionally, Khow K. et al. (2017) [28] indicate 
impaired vision and hearing loss as main risk factors for 
falling in the elderly.

The elderly in nursing homes also commonly suffer from 
a spectrum of chronic conditions that put them at risk of 
falling. In the study by Michalik C. et al. (2013) [30], heart 
failure (HF) was observed in more than 25% of nursing 
home patients with advanced age. Moreover, patients with 
HF suffered from an increased number of comorbidities 
and required multidrug therapies [30], which may be the 
source of serious complications and affect patient safety 
where falling is concerned. Furthermore, dementia is 
more frequently observed in individuals living in nursing 
homes, and the elderly with dementia may have reduced 
physical fitness compared to those without dementia [31]. 
Cognitive impairment, like dementia, may lead to poor motor 
coordination and difficulty in performing daily activities, 
which further increase the risk of falling. Matusik P. el al. 
(2012) [32] describes how frailty and cognitive impairment 
are both frequently present in patients in nursing homes, and 
together increase the risk of falls, disability, hospitalization, 
and death.

As a consequence, after a fall, older people can develop a 
fear of falling. Such anxiety can occur in 20–40% of elderly 
people and contributes to the weakening of physical health 
and a decrease in the ability to function normally. This 
can lead to depression, social isolation, and eventually 
institutionalization [28].

Accidents,the a majority being falls, are the seventh cause 
of death in the United States in this age group (over 65) [33]. 
The mortality rate in 2017 was 46.29 per 100,000 [34], with the 
he death rate being the highest in the older age groups (over 
85), and among men. According to Burns E. et al. (2018), the 
death rates were 257.9 per 100,000 for people aged over 85 and 
72.3 per 100,000 for men, [35]. It is estimated that worldwide 
every third person over the age of 65 is at risk of falling at least 
once a year [36]. Taking into account the fact that society is 
aging, the problem of falls is predicted to increase.

Falls in the healthcare system. Falls in the healthcare system 
are a unique category of injuries because these events can 
affect two groups: patients, and to a lesser extent, medical 
staff. According to estimates in the United States, there are 
between 700,000 and 1 million patient falls that occur in 
hospitals every year. Of those patients affected, about 30–
35% are injured and their injuries can result in a prolonged 
hospital stay of an additional six days [37]. The main risk 

factors for patient falls include insufficient assessment of the 
risks of falling by medical personnel, lack of communication 
between medical staff, independent attempts to use the toilet 
by patients at risk of falling, problems with patients seeking 
assistance, lack of patient and family education about falls, 
and finally, consumption of medications that may disturb 
balance [37]. Research by Morris R. et al. (2017) [38] based on 
data from patient safety monitoring, indicates that hospital 
falls are the most frequently reported incidents (250,000 
events) in England and Wales. Of these reported falls, 30–
50% resulted in physical injury. Bone fractures occurred in 
1–3% of these cases.

Falls in public healthcare facilities generate both direct and 
indirect costs for the healthcare system. This mainly applies 
to falls that result in non-fatal injury because such accidents 
require longer treatment, and prolong the time to return to 
work. In addition, falling can lead to a deterioration in health 
and, as a consequence, can be a future cause of death. Based 
on a study carried out in the geriatric ward of a a Polish 
hospital, patients who suffered injuries after a fall where 
hospitalized for an average of 24 days, which is four times 
longer than the average hospitalization time for all patients 
[39]. Such extended hospitalizations and deaths occurring 
during hospitalization generate additional costs. According 
to estimates from other countries, the consequences of falls 
absorb one-third of the costs associated with all injuries and 
are the leading cause of death from injuries in the elderly [40]. 
With the limited financial capabilities of public facilities and 
the high costs of hospital treatment, both fatal and non-life-
threatening falls generate an additional burden on the health 
care system. In Poland, there are no studies on the costs of 
falls in healthcare facilities. This subject requires further 
analysis after taking into account the public expenditure 
and the growing elderly population, the age group which 
ultimately suffers the greatest risk of health consequences 
after a fall.

The importance of informal care. Informal care is that which 
is provided primarily by family members, distant relatives, 
friends, and neighbours to those who have experienced a 
fall. Individuals who provide such informal care do not 
officially receive any remuneration [41]. In Poland, due to 
the limited amount of research on informal care and its 
role in falls, formulating any estimations is very difficult. 
According to the European Health Interview Survey (EHIS), 
the Central Statistical Office states that in 2014 every sixth 
adult in Poland provided informal care. In three-quarters of 
cases, the persons providing care were family members [42]. 
In literature worldwide, research on the topic of informal 
care for those who experience a fall is mainly focused around 
the elderly. A fall in the elderly population produces greater 
health consequences and is associated with longer recovery 
times. The main role of an informal care provider is to be 
a source of emotional support and to assist in basic daily 
activities (eating and toilet hygiene) and instrumental 
daily activities (shopping and cooking) [43]. The impact of 
informal care on the phenomenon of falls is based on the 
“Person-environment fit” (P-E fit) theory and the assumption 
that a care provider can have an affect on the risk of falling of 
an exposed person in two ways. First, the care provider can 
reduce the influence of any external factors, e.g. by modifying 
the home environment of the individual being cared for, and 
secondly, by assisting with activities that involve a greater 
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risk of falling (bathing and getting around) [44]. According 
to the results of a study by Hoffman G. et al. (2017) [44], 
there is a decrease in the number of falls that occur with 
daily activities of the elderly when there is more support and 
investment from an informal care provider.

It is important to acknowledge that the time and devotion 
required from a caretaker can limit the caretaker’s professional 
career and burden them financially. This absence of labor 
can, in turn, generate additional costs for the economy. Joo 
H. et  al. 2017 [45] investigated the economic burden that 
resulted from the informal care of the elderly after a stroke 
or fall. According to the study, an average of 3 hours a week 
is devoted to the informal care of a person after a fall. The 
length of care increases to 10 hours a week when there is an 
additional influential factor such as a stroke. As a result, the 
informal care of a person with a traumatic injury after a fall 
generates an annual economic burden on the economy of 
about 6 billion dollars (USD).

Fall prevention. Fall prevention should include two 
complementary areas focused on both broad-based and 
individual improvements. The first area should consist of 
systemic actions aimed at improving the safety of the groups 
at risk of falling. This mainly concerns the prevention of falls 
in the work environment by creating, implementing, and 
enforcing compliance with health and safety regulations 
(e.g. use of safety nets or non-slip shoes) [46].

Another example of a solution at the systemic level is the 
implementation of a fall preventative strategy for the health 
care system. Stopping Elderly Accidents, Deaths & Injuries 
(STEADI) is a programme developed by the Centres for 
Disease Control and Prevention (CDC) that provides tools 
(i.e. algorithm, pocket guides) and resources to educate and 
train health care providers, as well as materials for patients 
and family caregivers on fall preventions [47]. This is a 
systemic solution addressed to healthcare workers, mainly 
to medical teams at the level of primary health care. The main 
objectives of the STEADI programme are to screen patients 
for risk of falling, asses modifiable risk factors, and intervene 
to reduce risk of falling by using effective clinical and 
community strategies [47]. The initial steps recommended 
to assess patient risk of falling include: 1) checking patient 
medication interactions that may lead to an increased risk of 
falling, 2) conducting periodic interviews to asses any balance 
disorders and previous falls, and 3) Vitamin D supplements 
to improve the function of muscle, bone, and nervous 
system [48]. The STEADI programme encourages a multi-
disciplinary approach by bringing together all healthcare 
workers to improve the safety of the elderly population. 
Such initial steps could be assisted by the collaboration of 
pharmacists, with their expertise on medications and their 
side-effects, and primary care providers to optimize patient 
care [48]. A study conducted in Upstate New York revealed 
that the elderly, after the implementation of a STEADI fall 
plan, experienced fewer fall-related hospitalizations and, 
overall, their odds of hospitalization were 40% lower than the 
elderly without a fall prevention plan (p<.05) [49]. Another 
example of an evidence-based guideline for fall prevention 
is a 10-step-protocol that can be applied regardless of the 
place of residence of an older individual (i.e. community, 
assisted living facility). This stepwise approach can provide 
tools for screening falls, assessing fall risk, evaluating and 
determining abnormal gait or balance, and conducting a 

comprehensive fall assessment that will help determine 
whether additional interventions are needed. Additionally, 
it may help establish an individualized multifactorial fall 
intervention programme based on individual risk factors, 
needs, and living conditions [50].

The second area of   fall prevention should include 
individual measures that can help prevent the risk of falling 
(i.e. adjusting the home environment). The most effective 
way to prevent falls at home is through structural home 
modifications (e.g. eliminating steps, covering the floor with 
non-slip material, installing handrails on stairs, and enclosed 
balconies) [51, 52]. According to a study in New Zealand by 
Keall M. et al. (2015) [53], the average cost of securing a home 
to prevent falls is around 830 dollars (USD). It is important 
to note that such home modifications are permanent and are 
long-term preventative measures. Such modifications can 
also be extended to hospitals and care facilities by installing 
safe flooring to reduce the incidence of fall-related injuries. 
In a study by Hanger C. et al. (2017) [54], fall-related injuries 
are significantly less frequent and the severity of injury was 
reduced when it occurred on low-impact flooring (LIF), 
which reduced injury by 35%. Modification of the living or 
residential environment of the elderly can be a crucial for 
preventing falls and reducing their severity when they occur.

Another example of individual preventative measures 
is ensuring adequate physical activity. Carande-Kulis V. 
et al. (2015) [55] carried out a cost-effect analysis of three 
local programmes aimed at improving the physical activity 
of senior citizens. One of the analyzed programsme, “Tai 
Chi: Moving for Better Balance”, reduced the participants’ 
probability of falling by 55%. The return on investment 
was estimated to be 509% for every dollar invested in the 
programme. The greatest success in interventional exercise 
programmes can be observed in the elderly, but the effects 
were only evident after 50 hours of training [56]. In the 
Vlaeyen E. et al. (2015) [57] meta-analysis of the effectiveness 
of preventive measures for falls in nursing homes, the 
majority of fall prevention programmes were aimed at 
older individuals in the home environment, or in social 
care facilities. Additionally, the community, informal care 
givers, and general practitioners played an important role in 
engaging elderly individuals in exercise programmes. In a 
study evaluating the implementation of a home-based exercise 
programme for older adults, an important contributing factor 
that helped stimulate participation in the programme was 
dialogue between the health care professionals and the older 
adults. The dialogue emphasized the negative consequences 
of a fall, as well as the positive effects of preventing a fall (i.e. 
maintain functional independence) [58].

Moreover, as technology advances, new innovative exercise 
methods for fall prevention emerge to help older adults to 
stay interested, motivated, and to adhere to an exercise 
routine. Smart phone and tablet applications are available 
for delivering balance training and provide a broad range of 
enjoyable exercise options while encouraging participation 
through immediate performance feedback [59]. Arkkukangas 
M. at el. (2020) [60] explored the experiences of older adults 
by using a mobile application for fall prevention exercises. 
The participants stated that they liked being responsible 
for their own exercises and the application gave them a 
sense of awareness for managing their daily lives The 
application additionally motivated the participant to set 
goals and to adhere to them, and allowed the monitoring 
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of exercises and evaluation of individual progress [60]. The 
useof technological devices for a home-based programme is 
suggested to be sustainable, effective, and cost-effective [61].

It is important to remember that although individual 
preventive programmes are effective, the best preventive 
action can be obtained by combining several types of 
interventions: 1) ensuring supervision over the general 
state of health, and modifying physiological risk factors 
by healthcare professionals, 2) structural solutions in the 
home environment and undertaking physical activity, and 3) 
education of people exposed to falls [62]. Vieira E. et al. (2016) 
[62], however, emphasize that the implementation of such 
solutions requires good coordination and considerable effort 
on the part of the healthcare system and local authorities.

CONCLUSIONS

In conclusion, this review elaborated on the nature of 
falls in different populations and analyzed the influence 
falls have on the healthcare system, on society, and on the 
economy. This knowledge is particularly important in an 
aging society which, in the near future, will inevitably face 
increasing problems due to falls. The authors acknowledge 
the limitations of the currently available literature on falls 
and believe that further well-designed studies are necessary. 
It is especially crucial to address the unresolved problems 
that falls present, and to assist in the development of new 
strategies in fall prevention and treatment leading to the 
improvement of the quality of life of the elderly and others 
at risk from falls.
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